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Paratuberculosis (JOHNE´s disease) is an important disease in ruminants.  
Its contribution is worldwide and the disease is causing severe financial losses among 
cattle producers in many countries (LOSINGER, 2005).  
 
Occurrence. Paratuberculosis has been reported on every continent. Sweden and some 
states in Australia are the only regions of the world that claimed freedom from the disease 
over the last years. The reported prevalence of infected animals varies by country and region. 
How far is paratuberculosis distributed in the Austrian cattle population?  
In the years 1995 to 1997 more than 11.000 cattle from 2.757 Austrian farms have 
been examined for the presence of antibodies against Mycobacterium avium subspecies 
paratuberculosis (MAP) in blood by GASTEINER et al. (1999). 1.99 % of the cattle included 
in the study showed antibodies against MAP, 4.84 % showed inconclusive results and 93.17 
% were negative. 6.97 % of the farms had at least one serologically positive animal.  
A second statistically balanced study was performed in 2002/2003 (DREIER et al., 
2006). In this study 756 animals for slaughter, each originating from a different farm, were 
tested for specific antibodies by ELISA. 19.0 % of the tested animals were found to be 
positive, 10.1 % were inconclusive and 70.9 % turned out to be serologically negative. 
Although the two studies differ in study design and number of animals tested their 
results indicate an increase in MAP-seropositive cattle in Austria during the last years 
(BAUMGARTNER et al., 2005). The most likely reason for this increase is the spreading of 
the disease by national and international trading of young livestock subclinically infected with 
MAP. An additional reason could be transmission of the disease by the traditional Austrian 
way of keeping cattle from different farms together during summer in the alpine regions. 
In contrast to the cattle population MAP does not seem as widespread in sheep and 
goats (KHOL et al., 2006). There exist also reports of paratuberculosis in free ranging wild 
ruminants in Austria (DEUTZ et al., 2005). 
 
Aetiology and epidemiology. The disease is caused by Mycobacterium avium 
subspecies paratuberculosis. Although mainly considered a disease of cattle, sheep and goats, 
all ruminants are susceptible. Pigs and primates (KLEE, 2004) are also known to carry MAP, 
but, as all other monogastriers, do not suffer from clinical signs of paratuberculosis.  
There are also infrequent reports of infections and increased incidence of specific 
antibodies against MAP in humans suffering from Morbus CROHN, leading to ongoing 
discussions about a possible connection between the two diseases (NAKASE et al., 2006; 
PICKUP et al., 2004). Most cattle with paratuberculosis are infected as young calves. 
Approximately 25 % of calves born to cattle with clinical signs of paratuberculosis are 
already infected in utero. Although calves are most susceptible, older heifers and adult cattle 
can become infected too (WHITLOCK et al., 2005). The primary site of MAP infection is the 
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ileum, the most distal part of the small intestine. The postnatal faecal-oral transmission is the 
most important means of exposure. After a long incubation period of up to 10 years (KLEE, 
2004) infected animals can shed high quantities of MAP in their faeces.  
Although shedding of MAP is considered not to start before 1.5 years of age, recent 
studies showed, that also young calves can shed MAP and thereby pass infection to other calves 
in the same environment (BOLTON et al., 2005; WEBER et al., 2005). The vast majority of 
herds that acquire MAP do so through purchase of infected animals. 
Clinical signs. Most clinical cases occur between 3-6 years of age. Young infected 
cattle do not show clinical signs (silent infection). No examination or tests are available to 
detect the infection at this stage. Subclinically infected adult animals do not show visible 
signs of paratuberculosis, although they carry MAP. In some cases specific antibodies to 
MAP and/or positive faecal culture results may be detected. Most of these animals are to be 
culled from the herd for reasons unrelated to paratuberculosis.  
The first clinical sign can usually be seen after calving (KLEE, 2004) as a chronic or 
intermittent diarrhoea with periods of normal manure consistency. Associated with the 
diarrhoea there is a generalized unthriftiness, a rough hair coat, dry skin and chronic weight 
loss despite normal or even increased appetite. Most animals test positive on faecal culture 
and show increased antibody titers at this time (BAUMGARTNER and KHOL, 2006). 
In advanced clinical disease affected cattle become weak and emaciated. Bottle jaw 
(intermittent oedematous swelling between the rami of the mandible) typifies the disease. 
Decreased milk production, pipestream diarrhoea and cachexia characterize the terminal stage 
of the infection. While emaciation and death are the final consequences of clinical 
paratuberculosis, infected cattle also suffer decreased productivity associated with subclinical 
disease, infertility, mastitis and increased susceptibility to other diseases.  
 
Prognosis. The prognosis is poor, the disease ends with the death of the affected animal. 
 
Treatment. Up to now strategies for therapy have not been successful. There are no 
drugs approved for the treatment of paratuberculosis.  
 
Diagnosis. Clinical cases of paratuberculosis can often be diagnosed based on clinical 
examination, history and necropsy findings (lesions seen at necropsy are limited to the 
gastrointestinal tract and regional lymph nodes. The intestinal mucosa, especially of the 
ileum, is visibly thickened and shows broad, transverse, “brain-like” folds. This 
pathognomonic corrugated appearance does not disappear when the intestine is stretched). If 
clinical symptoms are missing laboratory tests have to be used to confirm the diagnosis. 
Unfortunately there is no test available for paratuberculosis with a high sensitivity and 
specificity, especially in young and subclinical infected animals. Bacterial Culture from faecal 
or tissue (intestine, intestinal or liver lymph nodes) samples is one of the most widely used 
tests for the detection of MAP and serves as a gold standard (KALIS et al., 1999).  
Advantages of PCR are the high specificity of about 90 % and the possibility to gain 
results in less than 24 hours. Handicaps of PCR are a low sensitivity of about 53 % and that 
there is no possibility to differ between viable and non-viable MAP cells. ELISA (Enzyme 
Linked Immuno Sorbent Essay) for detection of specific antibodies against MAP is probably 
the most widely used screening test today. Reported values for specificity and sensitivity 
varies between the different test-kits and reaches 84.7-99.8 % and 27.8–44.5 % respectively 
(COLLINS et al., 2005). One mayor disadvantage of ELISA tests is the late humoral response 
in animals infected with MAP, leading to a late increase of antibodies and to negative results 
in young or recently infected animals (KLEE et al., 2004).  
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Control. Serological examination of all animals older than 2 years, twice at a 4 to 6 
months interval is recommended at the beginning of the sanitation programme. Additional 
collection of pooled faecal samples (environmental sampling; KHOL et al., 2009), faeces of 5 
cows together in one sample, of all animals older than 2 years has to be performed. The 
investigation should be repeated for 3 times every 6 month by alternately testing of blood 
serum and faeces samples. Antigen and antibody positive animals have to be removed as soon 
as possible after each step of the program. After that, testing interval can be extended to 
alternately testing of serological and faecal samples once a year (BAUMGARTNER and 
KHOL, 2008). Iliocaecal lymph node of slaughtered animals should also be tested for MAP if 
possible. Besides testing and removal of positive animals hygiene precautions are the most 
important measures that have too be performed to decrease prevalence of paratuberculosis in 
affected herds. The mayor aim of the hygienic precaution is to prevent infection of calves and 
young stock and to purchase MAP- free animals only. The most important measures are 
optimal hygiene for parturition, followed by immediate separation of new born calves and 
separation of calves from antigen / antibody positive and negative cows. Colostrum should be 
used from antigen / antibody free cows only. Furthermore breeding should only be performed 
with calves from negative cows. Cows and young cattle have to be separated on pasture for 
the first two years of the control programme. Fertilisation with manure should be used on 
plough-land only and pollution of water sources with manure has to be avoided. Pastures can 
be treated with lime to reduce number of MAP and shaded pastures should be avoided. 
Separated working equipment should be used for adult cattle and young livestock wherever 
possible. General improvement of cleaning and disinfection has to be performed. 
 
Legal regulations in Austria 
Due to the documented increase of MAP in Austria (BAUMGARTNER et al., 2005) 
and the ongoing discussion about a possible link between paratuberculosis and CROHN’s 
disease in humans the Regulation of the Austrian Federal Ministry of Health and Women on 
monitoring and abatement of clinical paratuberculosis in ruminants (paratuberculosis-
regulation) came in force on the 3
rd
 of April 2006. Cattle, sheep, goats and farmed deer 
showing clinical signs of paratuberculosis have to be notified to the district veterinarian and 
separated. Slaughtering and use of milk is prohibited. The major symptoms leading to the 
suspicion of clinical paratuberculosis are listed in the regulation. Blood and faeces of 
suspicious animals are taken by the district veterinarian and sent to the National Reference 
Laboratory for paratuberculosis of the Austrian Agency for Health and Food Safety.  
If during slaughtering an animal is showing severe emaciation which could have been 
caused by MAP, samples including liver and intestinal lymph nodes (ileocaecal) as well as 
parts of the small intestine has to be sent to the reference laboratory for testing by Polymerase 
Chain Reaction (PCR). The same actions have to be taken if signs of clinical paratuberculosis 
occur in animals that die or are culled. Samples of suspicious animals are tested and adjudged 
by ELISA and if necessary also tested with PCR by the National Reference Laboratory for 
paratuberculosis. Lymph node and intestine samples from slaughtered, culled or dying suspect 
animals are tested for MAP using PCR. A positive result leads to the result “positive” for the 
animal, a negative PCR result to a negative animal respectively. Clinically ill, MAP positive 
animals have to be culled. Furthermore, hygienic precautions listed in the paratuberculosis-
regulation have to be performed. The list of hygienic measures includes hygiene at birth, 
rearing of young livestock and general actions to prevent the spreading of the infection. 
Compensation for culled animals depending on age and value of the animal is paid by the 
government. Whenever an animal showing clinical signs or emaciation is diagnosed as MAP 
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positive the farm of origin has to be placed under the control of the district veterinarian for 




Many different countries have established voluntary programmes to control 
paratuberculosis and prevent further spreading of the disease. This helped to reduce clinical 
disease and spreading of infection for participating farms or areas but due to their voluntarily 
character could not be applied to the entire livestock population. Only in Sweden, which has a 
very low incidence of paratuberculosis, the disease is compulsory notifiable in all animals, 
followed by stamping out of infected herds (STERNBERG and VISKE, 2003).  
Beside Sweden, Austria is the second European country to declare clinical 
paratuberculosis a notifiable disease. The paratuberculosis-regulation could be an important 
step in the fight against this disease, although, due to insufficient ways of diagnosing 
subclinically infected animals, only ruminants showing clinical paratuberculosis are affected 
by the law. The future will show if the paratuberculosis-regulation can fulfil the expectations 
of the lawmakers and is a suitable tool for the reduction of paratuberculosis in Austria. For 
sure a lot of information and awareness training is necessary to convince those who are 
keeping and working with ruminants to follow the guidelines of the new regulation.  
Paratuberculosis is a worldwide problem that cannot be controlled by one country alone. 
Better diagnostic tools for young and subclinically infected animals are needed followed by 
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